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Abstract of JP2004342614 

PROBLEM TO BE SOLVED: To increase a light 
extraction amount of a cascade type organic 
electroluminescent device. 

SOLUTION: In the organic electroluminescent unit 
includes (a) an anode, (b) a cathode, and (c) a plurality 
of organic electroluminescent units which are arranged 
between the anode and the cathode and includes at 
least a hole transport layer, an electron transport layer, 
and an electroluminescent band area formed between 
the hole transport layer and the electron transport 
layer, and in which a physical space between the 
neighboring electroluminescent band areas is larger 
than 90 nm, and (d) in a coupling unit arranged 
between the neighboring organic electroluminescent 
units, this is the cascade type organic 
electroluminescent device constituted so that a 
transparent p-n joint structure is formed by including an 
n-type doped organic layer and a p-type doped organic 
layer in this order, and furthermore, so that each of the 
doped organic layers includes a coupling unit having a 
resistivity higher than 10 [Omega]-cm. 
COPYRIGHT: (C)2005,JPO&NCIPI 



iOO 



S5Q 



-no 



Data supplied from the esp@cenet database - Worldwide 



http://v3.espacenet.com/textdoc?DB=EPODOC&IDX=JP2004342614&F=8 



2006/10/13 



esp@cenet Family list view 



1/1 ^— v 



Family list 

5 family members for: 
3P2004342614 

Derived from 4 applications. 

1 Cascaded organic electroluminescent device having connecting units with n« 
type and p-type organic layers 

Publication info: CN1610466 A - 2005-04-27 

2 Cascaded organic electroluminescent device having connecting units with n- 
type and p-type organic layers 

Publication info: EP1478025 A2 - 2004-11-17 

3 CASCADE TYPE ORGANIC ELECTROLUMINESCENT DEVICE 

Publication info: JP2004342614 A - 2004-12-02 

4 Cascaded organic electroluminescent device having connecting units with N- 
type and P-type organic layers 

Publication info: US6936961 B2 - 2005-08-30 

US2004227460 Al - 2004-11-18 



Data supplied from the esp@cenet database - Worldwide 



http://v3.espacenet.com/family?sf=n&FIRST=1 &F=8&CY=gb&LG=en&PN=JP2004... 2006/1 0/1 3 



/APJ44fc/A 



JP 2004-342614 A 2004.12.2 



(19)H*H#IW ( J P) (12)AlfflW pTATR (A) (ii)«FW=a«aw#^ 

^H2004-342614 



(P2004-34261 4A) 

(43) 4MB B ¥tfU6^12/3 2B (2004. 12. 2) 



(51)Int.Cl. FI x--*^n— 

H0 5B 33/12 H0 5B 33/12 C 3K0 0 7 

H0 5B 33/14 H0 5B 33/14 A 









1 ^- W t J ^ lira v 




(21) fcBIIH#-5§ !|f EI2004-143802 (P2004-143802) 


(71) Hit! 


IA 


590000846 




(22)fcBSH ¥f&16^5£13H(2004.5. 13) 










(31)ffi&*S:£3Sf|-5t 10/437195 








J, -a.— 3 — i? 1 4 6 5 0 


(32)«5fcB ¥^15^5^130(2003.5.13) 








-, F X F >J— F 3 


<33)«aa*-£5RBI *H(US) 






4 3 






(74)^3 


IA 


100099759 
#W± it* 






(74) W 


1A 


100077517 






(74)^3 


IA 


100087413 






(74) «3 


IA 


100128495 

mm 


ft 




(74) ^3 


SA 


100082898 

HOi 





(54) mBjwzm #x^-F5£#«*«fs^/'wx 



(57) [Sift] 

nun *xdr-Hit*tti«««jtt7 f /^x©3ttta 

MFft^RI a) b) #V-F\ c) S7 

#«Jf& J; U p S F - 7 V #«S £"srfr Z. t \z «fc 0 jggg 
&p-n«£«lifi£JBtfcU KH-^h^rttlJi© 
#*tfU 0 Q- cmi D^min.m&m-tZ,m£3-=-y 

[1KB] B 1 



1S& 



760 



... »(N~l)aEL3.= y F 



3 82SFJLa:r-y F 



-MO 

J20.N 

„ ?30.(N- !) 



-120.2 
, 130. 1 
- 120. J 



( 2 ) 



JP 2004-342614 A 2004.12.2 



[ 4* WF m * © BE 1 
[ft #JR 1 1 

a ) 7 y - F , 

b ) A V - F , 

'> & < 1 1 ie ?l fci & ji . if lii^i^iiEaiiitSf fiiitfflHKr^^n 

*^A,TfiKS*Xir - FStlfSR^T/t-f X „ 
2 ] 

-5, I* $ 3t 1 tC IB « © # X ^ - F 3£ # « S i§ 38 ft A -Y X o 

im^nm 3 ] 

ilil - y hO#*©*S*n~ 4 0 0 nmOfleHl^K:**, ill # * 1 tc SB ft © # X 
C»*3S 4 ] 

lnIF-yhtIi©ipiF-^FfllCft§f$tk*'l : 10-10 : 1© 2 0 
f**3Sl \zmm<V t> X 5- - FStltliJKrAWX. 

C»*^ 5 ] 

& # * * * ft a. - y KDKtiS5*»«*>6aKE»ttAy - H * T? © ft # EE Si ?&* , 
0. 8X [ ( 2 m + 1 ) X (A/4) ] «E> 1 . 2X [ ( 2 m + 1 ) X (A / 4) ] ST 
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L^ 0 ^fc> * «ELrL - y b fa <D & M <D m * ft 2 0 0 nmJ^ T t f « Z £ ifi iff- S L < , d ft 
ft 0 . 1-10 0 nmCD lifiCtSui^ - gjffSL^o 
[0019] 

# X - F iSOLEDK: 45 » Z> WHELn - y b <D ft tt , IK BJ » K 2 £t ± t? * « • *X^r- 
F SOLED}: 15 & § f lELa z ^ h © S » S «& * (*fficd/A) ft A ± $ « , X » JR <k 

^:lEl;S^ft£t§ c: i T * a . 

[ 0 0 2 0 ] 

H g g. n y h 

ft T ^ ^ o * % BJ \z 45 (t a * V - F SCOLEDtt . 7/-F^ ttic^W SELa - y F <h > ffi 
hi l *V-Hiti«SftT*0» h^**xir - F SOL 

ED ^&#Si:&5o 
[ 0 0 2 1 ] 
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# X * - K 5£ OLBD* *tt # « HE £ ■& * fc «> tt . * ffiEL:x - y b R ZS M t& =l - y b * 

m&^&mo%^MMw&**jmtzmiom< u, i»t «ELn. - y f pq -c % * l it m » 

4r - F 3£ OLEDS I S t 5 I: i L P»1 1 t S 5 u t H - S 1C B & ^ . b j&» b & ^ 6 , M * © # 
ffi EL:x - y hSr«M-r^fcJe>coai£n.--7 hSfca^Sitltil, -&^*fc«ft!lC0 

, &jgi|S:x->yh©^S3!*aWO%T-&&£-r£<t> * X * — F 5£0LEDtt , =f K -f X © 
ELo. - y M I: 1 b <=> r « « 5B ft & * A* fiE * S 5* A* -f X © 2 fg ± fc fc 3 C £ « * D # & 

v» fc * , + # ts. n it & # s c t a* t # & v> . * m =l =. v b % ffi &s -r s m s , »got«» 10 

[ 0 0 2 2 ] 

T*2^©#mLo.r:yF©*;f-*l2IBK:« : ?-£i£Ab. ^ "3 , IE 7L » M B Sc IE ?L £ ft A 
-r*dt**J&ST?»*. b b fc £> , * 51 BJ \z V> T » „ nSF-^htlltpIF 

[ 0 0 2 3 ] 

Lfc^s^T, MittflELa-y hlH t R (t 6 ft 5 = y htt. ft * «J j& 9! tt £ J* «t 

5 H £ fc < K R ft # * BL:x :z y h^JJ*»l:t ; fRtfEJLSIiAtSi:i:*«S*Sftl.fe 20 

tb , tbfeTiiTfes. 3ite3.=.yhojB«ijas*ia2fcw-r. a^ar 7 hj, m k: , 

nSJF--:/F#«IBl 3.1*itf pSK-^ht«l 1 3 2 £• A, t? fig £ . n M F - 7 b 
#111 3 lit m ffi ELO. - y b <D 7 7 - F f'J C £ ETL tC B ft b , ^bTpMF-T/F 
tlil3 2tt, # * ELO. - y h O * V — H fid C * * HT.L K: » SE -T * . nSF^^Hi 
l«.ii*t5l?ilI£a$«lCi?&SAt5i5 Ic3i «ft5. plH-^htl 

B , i£*.efcX^^ h;i/CDBTffi««fc*5V^T9 0%«fc0iS^^®ja***--rSC:i:^^ 
H T? fe * . S 6 tc , I i a. - 7 MS 1 1 1 ^ 1 1? © T" , ■€■ © JO X « # «ELrL - y 

h<DioiSSf^Stra — \z ir z> z: t & i? % z> . 5f sl<h, * x er — F Toledo f ^ t © * 

l««C»f CO^T, III?SSfiSt5. 30 
[ 0 0 2 4 ] 

nlF-^htlltfi, SRI«iitlfP«0, -O , ^ffltilfSftJiitLTtf 
T^-g.Cli:^«i*-r^»o llliili. H-/1>h^e*Xh*f^^* : ?^^I)j-r^**m 
tbTlf|Sl^f$*'ii^ft5uii;J;oT#4§ft5. m ^ £ * X h#»^ft4t5 

mithm&o Wlffi.\z. pIF-^htiitB, IMl#«lttT|i 0 , o , 
ffi#^±tLTIETf$5ct*l*t5. S M S tt 14 , F-/N°>h^e*Xh«^^ 
IE?L*^»-r-5ite*i: l/Tit»»*#)l«JPrtSftS :illi^T##Sft5, IE ?L ^ 
X Ftf^«#tS|OSIF-A> HDiaRtftattfcttSUT, S it B © 3* « ft 
A € $ # » =f — 5^ — ^ -fb b » -5 . b J&> b ^ , *^i}l*.VsTI4, Ii!?ax F-^S 40 
fg££i±f\ b*»%>#«3ttta--y hO«jfifcH*<b>' J lr H - * ttffl l & < T ± 

^ «t 5 K , * M 3. = y h(r^Stl^) F-^FfllfflSliU 0 Q — cmitJjSHfia* 
Sft5 u t*«^ST*5. b fc A* o T . f{ jg I S (D ffi * ft *3 J: CJC *fe H Ji ft © ft j; ^- bJ m 
t -5 . 
[ 0 0 2 5 ] 

* J® fc * -T J: 3 \z , * M 3. n y h # H - f b n 9 # fll B * J: U # H - ^ h p M * ffi 
I ^ & 5 1 § l: (i . Jt*ttS»ttt<!:5Tttfifft*4*f, -®J:5&iiSa-7 FT 
tt # ffi ELol - y h » b T « P * fc tt IE 11 & m m M SC & A T * d t ^ T? € !5t ^ . * IS 3. n 
y h *t i 0 nmiOKSSt. S ^ jS «f rL - y h*5f ffiELrL - y h^SA^ftiSi 
^ d« S t A, t" < & 5 © T , Z\ <D & 5 tzmife 3- - y b it t) X >T - F iCOLEDt *3 ^ T * ffi M 50 
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T? tf & Iri „ 

[ 0 0 2 6 ] 

# » it n - y Hcilt*nIK-^htiItt. * X h t i^^R & < t fc 1 I© 
nlK-ZO hSttf. nIF-ybtlICt$n^*Xh«»H, {£ » ^ « W b < 

8F * b v» . #1^3.-7 Mc*tHpIH-/htiIB, * X h # «t *T R U '> U < t 

fciiopiH-zoh^^sj. i^*7htJ«a, <g # t *t » l- < tf « a- ? ** m x « 
, n m \* - ? h ^mm <d* * b #w 1. 1> m \* — ? b mmm <d & z h #m iz\t. e«©f« 

W m 5 fc & , £ & -5 fe CD £ & 5 . h V & ifl £ , 1 p t <k -3 T , # fig *t » CO <f tf . n M 10 

S H ~ A > h X tf p ffi H - A > h € H - tf > i7* r * t , SIF-^htllH, * tl * tl 
« T m m 14 X tf IE ?L tt 31 14 £ 3E t w T «t -5 t & 5 . nlXBpI© F-t!>^lStt- 0 

. o 1 ~ 2 o & & % <d mm fa \z ? & z z w t& & l . & m & ^ — y b <*> ± # m \t . 1 — 4 

OOnm, £?£b<tf»l~2 0 0nm> CD ® B ft T & £ „ jS&irzyhfcliStfSnSJF. 
-^hfiitpIF-^htlltCP^ttli- 1 : 10-10 : 1 . ffSKftl : 
1 — 1 : 5, cofEffll^T&So 
[ 0 0 2 7 ] 

U 3fe M CO OLED^ /HXICftlSnT^St^iSttlJ^iil 5 , nl hf HO*X 20 

F«»tbTtiai»4ft«t5. » m tt *r «■ tf , # * -> > (iss-t; y/-*xH 

8-h K D ^ •> ^ / U >) ^til#© + I/ - h*liD6it5^I+l/ - h ft * v- / -f F 
^ ft -& * , #J A. tf* h U X (8-h F a ^ •> + ; U >) 7 ;U 5 n <y A , T 5 . lOlf^tL 
T , TangCD * B '# ffF fit 4 3 5 6 4 2 9 f i 1 1 I: Et S tl t §1 i? i >ii#. 
Van SlykeS. cD*H#Wm 4 5 3 9 5 0 7 ^ m M * IC IB « $ tl T V» 5 & M « * St 5£ S 3t if 

a ay , f y 7 y > , h f n ^ -> + y u m ft , r. ^ > x t v - ;njf » ft *t m tf & ti ■& 

.■ S fc > yD-;HS*, « A. tf , « ffl 6 (Applied Physics Letters, 80, 1 89, 2002) 
#ISLfc2,5-t'X (2' , 2"-tf tf U > -6--f ;P ) - 1 , 1 -S> * ? )\> -3 , 4- 7 x. n ;|/ -> y Is $ 

[0028] 30 

Mm=L=- y FOnIF-7 , Ff«l(:i3^TnSF-A> F HlSffl^nsW^fcli 
, ftf IliJU . 0eV*iT»5^IXtf4Ift^iftlA**Stl5. #fc#ffl&F t -/1> 
Ftl/T, 7 ;U * 'J # JS , 7 ;U * U ^ S ft #3 . TJ^'Jll^IXtfTJ^UlS^I 

. Li, Na, K, Rb, Cs, Mg, Ca, Sr, Ba, La, Ce, Sm, Eu, Tb, DyX YbS. Zt Z. tl E> CD *| 
Ift&#iXtffi<k^«l!i s ffflT*l.. ifc, iSary F©nIF-^Ftiil:l!H 
tnSF-/OFilT«ffl$tl5«fita, « T ft # 14 96 W # S tc t> & * tl * . 

r m ? ft # -14 ** 3t k j t tt , s k # « h — n > h *« . mwt*7,ht<Dmffi&mmfo : £:Mi$ 
? fc * S K ^ x n;MLt'>&< t <b — SB co « ^ w « «r & ft # t * & w- ti tf & e> & ^ c 40 

t^f*t5. tl»?(!)#lt«StLt, t*X (X?L->v : ^*) -f F7f77JWt 
1/ > (BEDT-TTF) , fF7f77Jl//tl/> (TTF) Rtf* tl 6 OBSlfttf* 6 114 . « 
^^*Xh<7)*-&fctf, S|F'-/OFtt, IfEO^f tlTlioTfc i< , Sfc^^^X 
Fl;Mlt. IiJ^fiJc^tbT, »f U^Jl/T»tSn5XB*lg$n5««T*^Tt) 

[ 0 0 2 9 ] 

m. * ^ » OLED^ A* -Y X t ffi ffl $ tl T V» & ]E JL M 2114 ** . p M H - 7" h * tt S CD fc J6 

cd * x h *r « t v x m m & a ai e ^ « r * . it, ^^<tfe — -D^nmm 

75>*t#tfe>tl-5. -^0»»t Lt. g#*l575>B7U-JP7S>, M^tf, 50 
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t77iJ-*75>, -J 7 U - )V 7 5 > , h U 7 U - ^7 S >Xlii^»f 7 'J - *7 S > 

lK±(Oh'-*lTtl$tlfc, & / X « 4> ft < £ fc — "3 cd ffi 14 
7jc*-&*S^:#tf, ^WicOfflft: h U 7 U - f7 S Br an t 1 ey <=> © * H # ffF 31 3 5 

6 7 4 5 0 mBLUnW, 3 6 5 8 5 2 0 f Wit CEIShTV) 5. iO»$l^!S®3f 
l«iE7S>lt Van S I yke £ CD * H f# fF 31 4 7 2 0 4 3 2 ^S^IBII 5 0 6 1 5 6 9 
tfli*tE«SnTV>5J:5!S:, 2«±©7fS;5£filH7 5>gB#£^tffe©T-;is>S,, # 
RSWi IT, N, N' - v 1 ( ^" 7 ^ V f )V ) -N, N' -5? 7 x — )V > 5? > (NPB) , N, 

N' -*J 7 x.- JP-N, N ' - b* X (3-/f *7irJH -I,l-h'7irjh4,4'-y75 > (TPD) 

, atfNjj' j'-f h 5t7f ;i/-^>yy> (tnb) tf ens. 

[0030] 10 

. * ? * ei a« & ^ftflssa * n s o r « ^ * gut ji« ait> j t ra > «iif-/of 

T * W" ntf ft 6 & V» H 4: * * * "T * . #RSflO-SI!i LT, 2,3,5, 6-7- h ^ 7 ;U •* u 
-7, 7, 8, 8--X- h 7 v- 7 / * J V * 9 > (F,-TCNQ) ^ CD {& T C N Q CD If m #: CD <fc 5 ft il" #1 ft •& 
, S: 3 ^ * , FeCl,, FeF, . SbC 1 . © fttl CD & JR A o y > ft $5 CD — g|5 © «k 5 ft M « & ft; j$l 

*s#if ens. « # ^ * 7s h cd « \z \t , ikh-«>hi, ±EotJf n-r*?Tfei 
< , £ a M * x Mr » l t , M # j& # <t l -r , »f i/^;i/T?»|[S nsxiifti^s h 

[ 0 0 3 1 ] 20 

U, * H # ff Ml 5 9 7 2 2 4 7 ^ 1 1 t i3 « S nt « #f 7 > h 7 t >»i#. 4, 
4- b* 7, ( fs )l A V U ;W ) -t7ir:^ ( CBP ) CD <k 5 ft # 5t CD * ;P /I V* - )V Ws M W , S. 
tf* H 4* f¥3§ 5 1 2 1 0 2 9 * IB ffl # fc 12 ft $ ft X ^ 54, 4' -b X ( 2. 2" - v= 7 x - )V b = 

;i/ ) - 1 , r - b 7 x n ;u cd j: 5 ft s? x 9- u ;u 7 u - w > eg « w ffi m vf e ti s . en e \z m 

5fe & £ n ft H . 
[ 0 0 3 2 ] 

ft ffl m a cd & a 

A X ir — H iCOLEDtC tt 2 « ± CD # ttlELo. n y h^t Snsct", LEL*> £ CD it b — A 
<fc R MM U 5 CD R » b - A t CD m cd 2 tSIS (dual-path) TtfTSS^It 5 c i 1: 30 

i^i, y/NW x^ecD^ams^afe^^nsi'Sc^ffftTt^igti-^fT^ e t^iif 

SiiCiD, ^ttffiS*ii5ii6S dt^T"#So 

* ^ HJ K 43 (A T . #H»)lCD7t^i»$ Ts (i) J « Td (i) J <h r n (i) J CD« 
tLT^«$nSo 
[ 0 0 3 3 ] 

[jk 1 ] 



s(i) - d^nft) 1 ) 40 



[ 0 0 3 4 ] 

d (i) «^i#BCD*«»Hco'#;a^ff$T'$»D, * L T n (i) 

( i ) j cd # M- t ft S o 
[ 0 0 3 5 ] 
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C* 2 ] 



[ 0 0 3 6 ] 

± S + , rijtt, i = 1 *5 i = k *T©|jfiSTS65, 10 
3te 3& jp r s (i) j © <& w- t ft & a 



[ 0 0 3 7 ] 
[ft 3 ] 



= 1>(0 = 2>0>(O (*«st 3 ) 



20 

[ 0 0 3 8 ] 

± SC * , r i j « , i = i*6 i = l ito|j8ST*5. 

?§ej»> 6*©»*r*««©HTL/LEL#-Htt«*TO*«»IB«ft r PJ 

<DSB8P£T?<DJte9*JPttL q ch^»£*l£o Ml Q # 1 OELOLn y h * HTL/ LEL/ ETL* 6 ft 
£ t> <£> £ f £ <h , L n \t 

L q = [ d (LED -p] n (LED + d (ETL) n (ETL) 

(_hxC*, pttiltl»}8ft*«Of SO^^t^l/^. ) i«at5^ii«-C*5, 30 

[ 0 0 3 9 ] 

tt««©BB03tbf — A#»»t"*t"'*T<D»<D#3*J»s (I, j) (£> ^ ff- <h ft ^ 0 S a \t 

[ 0 0 4 0 ] 
[ft 4 ] 



40 



[ 0 0 4 1 ] 

Ifeazy hftTli i = 1 *5 i = 1 ST?©I»jB:T»5. r j j \t , * X - H 5£0LED 
* ^ T , EL^- ~ ^ K:^^Ttti = a + 1*6 j = NST©JIST*D, * fc » IS a. ~ 
y h fc -o ^ X \t j = a + l * 6 j = ( N — l ) *7?©»ftT?*-&. d ( i , j ) , fg j 

T * * . n ( i , j ) tt > liSSOliaz^tfcBIiSI OELn - y hfc * »* S 50 



( 11 ) 



JP 2004-342614 A 2004. 12.2 



0«»5SfflLT Tij JSftSI*»A5Cti«TS5. 
[ 0 0 4 2 ] 

»fSm*£»j8flsT-&;fc«>. lg q # @ CD EL:x ~ -y K © ^ 3t + I t g » ft 1 1 t © f B 1 0 
3fc * gg m it , T 13 <D Js g 5t tc •& ®c T t * T afe 5 . 
[ 0 0 4 3 ] 
[ft 5 ] 

s , = h + £ I>(u)«o\./)+£ S^y>0 s y)=(2m,+77M(?)/4=^. o 



[ 0 0 4 4 ] 

± S * > S 0 ,o«, HI q # B © ELn. - y h»^3t'f'^B 1 i:KW14«^i:©W©«3g^^ 
E « S 35 T . m „ ttO, 1, 2, 3Xtt;ift^±-e**>SE»T?*0, A ( q ) 31 q # B 

[ 0 0 4 5 ] 20 
[ft 6 ] 



?7 = <Z>/1 80 C^flit6) 



[ 0 0 4 6 ] 

ffl0LBD*6**»lC«JH/T l b in. jj 0 . 6-1. 0 ©li ft t g 5 t i ^fllffiT 

a& -5 . 

[ 0 0 4 7 ] 

HI 3 \Z , * X - H SOLED C #ftt5 2 HSgT*&gt„ tl X £r - H SOLED 2 0 0 

, If 2 4 O^S»ttllTfeD, O , tl210*SilttiS250±©IIttlg 

TifeS^iSIt, # X ^ - F S 0LED 1 0 0 £ III ^ "C & -5 ,, r/WX^T^tlfcflt 

Httti2 1 o*3i^S5H4s«2 5 0 §1 Lx©*tntn < z. iz ffi t i* s „ &mmm 

3t#«j^64)ttB$n*:3tttt. 2 It E§ £ ® 0 . r/HXSUiTlX. III 3 fc 

, St 2 f ELa " y M 2 0 . 2 43 «k g§ ( N - 1 ) SEL3. - y h 1 2 0 . ( N - 1 ) © « 
f S^f «A^I[ttiSni.^©2lgK§it. ELazy M 2 0. 2 ©1^, SMttf 40 
I 2 4 0 l; |6| «• T K fi A (2) T#»-r*3tehf-Att, ^ Eg St S 2 JIlLfcitES 
tt-aSTKM^n^o S 2 ( 2 m 2 + 7?) X A (2) / 4 £ #| fc "T J§ £ « , d CD 

elol--> h^e, iiftsnfc^affli^^s^t^tts. mm\z , elol - y h 1 2 0 

. (N-l) CD i§ , EWttf 1 2 4 0 t|Sl(ntlA ( N - 1 ) Tilt53tt'-AH 

. 3t 3* m m s N - , s^ii/fesicssttttix-sitstis. s N - , a* s < 2 m N _ 

. , +77) XA (N-l) / 4 £ 7c T « C fit , H CDELn. - y h £ , SjSftStlfcJttt 
W fi £ # -5 d £ 75* T ^ & „ :©yDtXI:ffi^, *Xir- HS0LED2 0 0 CtStlS&EL 
=L - y b (D ytt& Hi m & , SSSSCiD, IS ftltt t; , lS»ttA:f3<J;rj<#s£{jim£ffln 

[ 0 0 4 8 ] 50 
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< & S K £ , S , . 0 14 /J\ <£ < & S . S 6fc, 5 s A -f X (D S * U J* 6 > ^ ttl ** W ft » & 
L > * , UK » tt JE * ft T S ■& £ fc » > »*b<J4S q ..Sfc(4m q * pJ fll fc PS 0 /h $ < 

«tsj:5fca^-r^*"e*o, n » te , ifts q .,, 0 >s q ,o>s q n (0 ^ifct<$t* 
& . 

A X - H itOLED 2 0 0 ELan y Ko#^3l«PI-»fiAO*SttllJt§i§ 

« , m p « 
[ 0 0 4 9 ] 
[» 7 ] 



[ 0 0 5 0 ] 

[ 0 0 5 1 ] 
[R 8 ] 



= (2 a- (M-r/)+ tj) a- A/4 Cfrflst 8 ) 



[ 0 0 5 2 ] 

* D , * fc H 1 # @ <D ELrL n y h \z ~3 T »4 > S , . o = ( 2 X ( N - 1 ) + 77) X A / 4 
[ 0 0 5 3 ] 

£ # It T £ i: > Mt q • @ <D ELn. - y h © S ffl * 3t t 6 ffi t E It tt «« t O M © ft 1)6 
MH4 * S q .o=0. 8X [ ( 2 m q + 7?) XA (q) / 4 ] ^ 6 S „ , 0 = 1 . 2X [ (2m 
q + 7?) XA (q) / 4 ] OUHftt* «k 0 « ffl fc tt . S q . 0 =0. 8X [ (2m q +1 
) XA (q) / 4 ] 6 S q . 0 = 1 . 2X [ (2m, +1) XA (q) / 4 ] CD $g ffl 1*1 fc: 
**di:3&s-e#S. L It ifi o T , m q # B <£> EL a - y h co 53 a §g 5t 41 ,j> pg t jg w ft « g t 

[ 0 0 5 4 ] 

* X ir - F zCOLED 2 0 0 l:j3^T|8t S 2 O CDELO. n y h H — & SAco^^KtB"r 

[ 0 0 5 5 ] 
[19] 



V ,,0 - $< h o = (2 .r (N-q+l)+ rj) x ?M - (2 a* (A/-r/)+ 77) x JL/4 - A/2 (*g5£ 9 ) 



[ 0 0 5 6 ] 

4 0 0 nm-8 0 0 nm0W?lX^^ h ;i/flg H T « , H — i£fiA<£>i$geT^SSfg7 , £ 
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J|£ Pel © ft jg 7£ * JPtt 2 0 O n m ~ 4 0 0 nmroflSfflftfca&S. ts 7, >T — H SOLED ffl ^ 6 
tlS*«t*WOJHSf*ttl. 5-2. 2©<6Hrt»=»«fc*. ilt5ilH3lf«P« 
ft M ft • S » IB R5 < * a » J» S ) mOnmiO^tftS^fP**. # X - F SOLED 
2 0 0 l;*UTiST5 20©BLar 7 H*«aa:*«Efi©3tSifttH-r««^K>b, l» 8! T 

#J«T^^i:lCJ:D, 9 0nmJ;0:*:a:&S'C£-r*S. 
[ 0 0 5 7 ] 

ft g 3t * Eg »« tit , ELa- 7 S fcliilar:7 h©SSffl^f n^lltsct 

CJ:oTfeiI1-% u t^WtTfeS. ii^a.-<> M:*lt5# K-^htilli, ELn. 
n y I- * W -5 ■€• ft «k 0 /I ;p ^ }g ^[ jjs Jfc 6*1 <S <^ © T? > ft * Sg Hi © ii &E « , EL n. - y F io 
£ ft /h jp tc m L t3 O . jg «g n. n y F © JP $ £ , £ « , fefCfSCT, » g a z 7 h O 
Iff $S , fltSHiti^TSltseitiistfiJTSS. 

[ 0 0 5 8 ] 

#fgf!©#Xir — OLEDtt , * y — F X !i 7 y - H © ^ f tl^SM t T ^ T fe ± H$ 
»Sfifl)J:l:»lt5n5i:i*»Ai!»T?*8. IStttbT^Stl*, « fi JL , jg ffi tt 

itlts. isn^yy- Fctsct^iw^TS^^, * §s bj « t © jc 3 & m & 

\Z PI 5£ $ ft -5 *> © T » & V» . * K . « EI * ft 5 * ft * fa fc tt # b X , I«ttXB?llS 

otif n*>T*5 u t««Tf*«. * « * ^ b -c el« * « * r * » fc a 3t *« a * n 20 

* . £ © J; 5 & » £ , li&^7^Xtty7Xf y^It»Vi5tiS. i»li6*L 
T EL58 # £ « « T * ffi jfe © » ^ fc: a , JK 8P X 1# # © S 31 » H It&s&ufcft, jt ft tt 

y 5 X 5=- # . ¥ » * *T » , U n > , t55 yi?XStf@ISi««fi#**n4i5«-, H 
tl 6 fc KS £ tt a ft fc ^ o *> % 5 A/ , :©i>&T/H7llEl:lt M ft © ± SB S « £ if 

-r s & m a * ■& . 

[ 0 0 5 9 ] 
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m ± v y it m , a^Kft;ift©i5ft*li<t»*7y - n Ltsits ^ tfc-ets 

CK a ^ P if £ ft S , cnstBSIi^n&H. AS65&77 - Ftlfttt, 3 ii ft Tr ab 
otlf 5T4<tt>, 4. 0eVd:!]fl^ttlIt$*t5.iSL^7/-FttlHi 40 

, — x/^^S, fl:*«afflj«fi(cvD)jfextt«afls*feo«k-5 &jta«t 

¥SOtif n*>Ki?TMf 77-Ftt, H»©7*FUV^57SI:J:oT/t 

i©ISIfflt§i(C77 - FSIS, ^©^It^gfST^tTtiU, 
[ 0 0 6 0 ] 
3E ?L & A JM (HID 

t C ^ I T S ^ T « S: ^ ^ , Sl#@©f«ELar 7 Ft, 77-Fl 1 Oti« 
t5J:5l:HIl$Stt SiiASLHlfitBtas. H I L tt , m Wt © * US © flf IK m 14 & 
BfeAL, *^ , HTL'n CO IE ?L ffi A * (E it f S d <t «t 0 , * 7, -fr - F SOLED© IE Wl « JE * 

iT^tsctfsiout^Tts. h i l \z m ^ z> © \z m m t& *t n t l t , * s # ff ^ 4 50 
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7 2 0 4 3 2 *«itCEtSftT^S*JP7-f 'J >*ft**, *HB4*M=J»620807 
5f SlttBtSnt^S^JXTiKt^** D* - # > # U t — > K.^ft£a<£>^# 
17^>, « A tf , m-MTD ATA (4, 4' , 4" - t> U X [ (3-X ^;i/7x~;i/)7xn;i/7^ J ] h tj 

7 x Z J!/ 7 5 >)^f 6n§^\ cnSfcRSB^ftS:^. *I(*ff8 6 4 2 3 4 2 9 

* W IB # fc IB ft S *1 T ^ « £ 3 fc , ±2ibfcIISa-yK:ftit§fcJ60pSH-^b 

g & > HILCtffl tiELr/H X IC t ffl 7? ft 5 d i 3i«« ft * ft T ^ § SU O ft 

to 0 IE ?L a A tt «■ tf ^ > Bfe « WWfflK&M*0 8 9 1 1 2 1 * ft W « 1 029 909 

m m tcfsi^tiTv^o 

[ 0 0 6 1 ] 
IE?Lfeimg (HTL) 

f iELar y h cd HTL ^ > 3^ # S£ H 7 3: >OJ:5& / >4< t!) 1 ffl cr> je jl M M tt ft * 

L T , SIE75 >a7U-;i/7^>, M A. tf , ^ 7 7 'J - Jl/7 > >, y 7 'J - J!/ 7 

3 > > h U 7 U - ;U 7 3 > X tt ME # ^ 7 U - )V 7 ^ > T ft £ C £ ffl € £ „ hU7U-* 
75>#I#Ofl*«, * ffl # ff 3 1 8 0 7 3 0 # <K 1 up f e 1 S > S S ft T ^ * . 1 H± 

»*fthU7U-^7$>tf, B r an t 1 ey £ * H # fF III 3 5 6 7 4 5 0 f Rtf US 3 6 5 

8 5 2 Of tetsnt^s. 

[ 0 0 6 2 ] 

J: Off* LV^iilOjjrf *» = 75 >tt, * H # tf SI 4 7 2 0 4 3 2 f 5«H»5 0 6 
1 5 6 9 §f:fBt$nTVi§ck5a»f SSE7 5 >§5^S 2iK±t*t§fe^tft§ 

• ffTLtt, SISlZ7a>ft^«£0##3(l«^fttl«t§^^l:t§ o * ffi S: # 
I«IH7> > £ 08 * . 

[ 0 0 6 3 ] 

1, 1 - tf X (4-v^-p- h 'J 7 S 7 7 x n ;t/) >- # d ^\ * it > 

1,1- EX (4-v-p-h U ;i/ 7 $ J 7xnj|/)-4-7xr;i/5/i7 D ^\ ^ it > 

4,4' -l:X(y7x-JI/7^;)?7F'J7x-A 

tf X (4-S? ^ 5=- )V 7 5 y-2~y^;i/7xri;i/)-7xx:;i/;<^ > 

N, N, N- h U (p- h U JH7S > 

4- (S? ~p~ h U ;i/ 7 * y ) -4' - [4 ( v -p- h 'J J!/ 7 5 ;)-Xf'JJl']X5 : JK> 

N,N,N* , N -fF7-p-MJJh4,4' - ^ 7 ^ y tf V x ~ )V 

N , N , N * ,N' -f h 77xrJl/-4,4' 7 ^ / b* 7 x X JI/ 

N , N , N * ,N' --T- h 9 -1-^ 7 ;U-4, 4' -V 7 ^ y if 7 x z J|/ 

N, N, N' ,N' -T- h 5 ™2~^ 7 ^ ;i/-4, 4* -V 7 5 / tf 7 x X 

N- ^ x ~ ;i/ * ;i/ a* v/ — ;i, 

4,4* -if X [N-(l-t 7 f-;i/)-N-7 xZJl/7 ^ ;]!: 7xXJl/ 

4, 4' -tf X [N-(l-t7?^)-N-(2-t75 : ;H7 ^ 7]lf 7xXJP 

4,4" -tfX[N-(l-t7f JH-N-7x"Jk7$ ;]-p-^-7xXJl/ 

4,4' -HX [N-(2-t7f ^)-N-7xXJl/7^ / ]^7x^^ 

4,4' -h^[N-(3-7tt77^^)-if-7x-Jl/7^ ;]H7x"^ 

l, 5-fcf x [N-(i-^- 7 5F;i/)-N-7 x 7 5 J y ? v > 

4, 4' -tf X [N- (9-7 > h U ;U) -N-7 x n ;|/ 7 5 J ] tf 7 x n ;i/ 

4,4" - tf x [n- (\-7 > h U -N-7 x n ;i/ y ^ y ] - P -^ - 7 x n ;u 

4,4' -tf X [N-(2-7 x ^ > h U ;i/)-N-7 x — )V 7 * y ] tf 7 x x: ;u 

4, 4' - tf X [N- (8-7 )V * )V 7 > t" — JP) -N-7 x n ;P 7 3 y ] tf 7 x n ;U 

4,4' - tf X [N- (2- tf u - ;p) -N~7 x n ;i/ 7 ^ y ] tf 7 x n ;i/ 

4,4' -tfx [N-(2-±7^-irn;i/)-N-7xn;U7 3 y ] tf 7 x n ;i/ 

4,4 r -tfx[N-(2-^Ul/n;i/)-N-7xn;i/7^y]tf7xn;i/ 

4,4' -tf X [N-O-3 n * n ;U)-N-7 x n ;i/ 7 ^ y ] tf 7 x - ;p 
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2,6-H7(y-p-h'JJl/7^y)t7^1/> 

2,ll-i;X[?-(l-t7f *)7S 7 $ V > 

2, 6-tf X [N-(l-± 7 ? ;i/)-N-(2-^- 7 9- JV) 7 3 7 3 ± 7 ^ 1/ > 

N , N , N * ,N' -T- h 5 (2-^ 7 9 t ;U)-4, 4" -y 7 $ ;-p-^7 xZJk 

4,4' -tf x { n-7 x — ;i/»N-[4-(i-^- 7 ^ -y x x ;n 7 3 y } if 7 x r ji/ 

4,4' -tf X [N-7 x n )V -N- (2-tf U x )V) 7 3 / ] bf 7 x X ;i/ 
2,6-HX[N,N-^(2-t7f JH7$ > ] 7 ;U * 1/ > 
1, 5- tf X [N- 7 ;io-n-:7 x X ;|/ 7 ^ S ]± 7 & V > 

4, 4' , 4" - h U X [ (3-* g 1 )V 7 x n 7 x x ;u 7 3 J ] h U 7 x r Jl/ 7 ^ > 
[ 0 0 6 4 ] 10 

9J©a*o*ffl36tjEa»att»»tbT, m m # n= at i o o 9 0 4 1 * bj m * £ e * £ 

>»$3 8Hi*tt5»f«»E7 5>Sttlltt)i^. <£ 6 C # U (N-fcf x 
A (PVK) , *iJ5 1 t7x>, * U tf D - ;k # U 7 X U > R tfPEDOT/PSSt fe Pf 

tfnt^5#U (3, 4~X 7-U>z?**is s ?it'7 (4-X fl/>X***-h)0«]; 

3 ft 3 # U t — , fc^ofc»»T*5E?L*att#»ftlftfflT^e:a: , bT , #*. 
[ 0 0 6 5 ] 
gjjttj (LED 

*B»tt* 4 7 6 9 2 9 2 5 9 3 5 7 2 1 * EMStlT ^ 5 i 5 C, ft «R 

ELX x ty h © LELtt « « « » X J4 ftt 3tt *T » * * * , f (DlSC^^Tl ? -IE IL^f^Sg^ 20 
t§l*HTlS58)ti^i:§ 0 LEL tt , *-#»Tl«t*Clt t>T?*5#, J: D - 
UK 69 K tt , 4s X h *T tt * ^ X \t II St a <0 f X h ft -& 4b * H - h° > L T & D > -t . d T £ 
tbTSIl!H-/Oh*6»*#-4C, * CD * % fc *> W PS \t & ^ • LEL \z * * ft £ * X 

h *r tttt , * * m mi* » , IE ?l m m 14 « m * xhie ?fi«^*$jit5gij0#» 

51 tf n S ** , U > * tt f t -& « , i^»l^ 9 8 / 5 5 5 6 1 ^, |WJ % 0 0 / 1 8 

8 5 1*, H» 0 0 / 5 7 6 7 6 f RffH *'0 0/7 0 6 5 5 f I: Ef S tl T S ± 5 & 

& m $& W fe * ffl T a& £ o F - A > h , *^H}»t, 0. 0 1-10flS%<£>ttffl 

fiT3-r>f >J r *n5:t«Jj|i»1?»5. * X h « ft L T , # U 7 ^ * U > «t> # U 

If X ;P 7 U - U > (09, #U(p-7x-l/>lf-l/>), PPV) ©cta&ft^^tfJRtttfll 30 

1± ^ £ <h , Xte&Z>by$V^-*\zm&f&ft&&m&£^&Ct\z&D F — A° > h £ ft ftp 
f £ £ > pI «B T * § o 
[ 0 0 6 6 ] 

^©MltT*S§o *x h^e H — /I > h»?^ox*jK-gl0gi*ftSH5fcftl:a 
> h^/t> t h «■ » co * n J: 0 fe /Jn S U t *i ^ ^ ft fl 5 £ & 

[ 0 0 6 7 ] 40 

#»tt#»6ntlriS*X Htf««tt»TtLT, *I«rtt» 4 7 6 9 2 9 2*, R 

^5141671*. M 5 1 5 0 0 0 6 ^, 0S 5 1 5 1 6 2 9 §, II 5 4 0 5 7 0 

9*. 11 5 4 8 4 9 2 2 ^, [^^5593788*, 1^ 5 6 4 5 9 4 8 ^, 1^1^56 

83823*. 11 5 7 5 5 9 9 9 ^, 1 1 5 9 2 8 8 0 2 ^, || 5 9 3 5 7 2 0 

mm 5 9 3 5 7 2 1 * ft Wl J& 6 0 2 0 0 7 8 * «it I: E« * nt Vi 6 O *t* 6 Ji 

[ 0 0 6 8 ] 

» it ft m m £ ^ o so 
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C0-1 : 7*5^')AhUXt+y> C »J « . I- U X (8-=* ; U / 5 h)7A 3 ZD A (III 

)] 

C0-2: V^*y^7At'X**y> [ gij £ , tf X (8-+ 7 U 7 5 FOT^^SytfAOl)] 
C0-3 : tf X > >/ { f } -g-* / U / 5 h]Ift(II) 

CO-4 : t*X(2-^^Jl/-8-^y U / 7 M 7 il/ 5 r r) A (l i ])- M ^ V - h' X (2-^ f f-8 

y u / 5 MT.H'S-^Adin 

C0-5 M>yfi»h l JXt^y> C gij * , h U X (8-+ / U / 5 h ) -f > 5? A ] 
C0-6 : 7 Jl' 5 - ^ A MJ X (5-^ f f t + y >) C 9J * > h U X (5-* ?;U-8-* / U / v 
h)T )U 3. -V & (III)) 

C0-7 : U f ^ A ^ + y > [ S'J € > (8-3r y U ; 7 h)U f !)A (I) ) 10 
C0-8 : # 'J tJ A 3- * Sy > [ gij £ . h U^(8-+; U ; 7 M*' U ^ A (III)] 
C0-9 : 3 J )V n =. ■O A sj" 4=- v- > (gU£, f F 7 (8-* / 'J / 7 h)y ;P 3 - A (IV)) 
[ 0 0 6 9 ] 

HtfflCSllffllltbT, * H «r ffF ff£ 5 9 3 5 7 2 1 ^ \Z SB % * ft X ^ -59, 
I0-i?-(2-t7f;i')7 > h7t>S.0t-!-O^i#OJ;5S7>b7t>iIft: > * H # W 
1 5 1 2 1 0 2 9#CElSnT^5i'X9 : iJJl'7U-ly>ii#, M U \Z 2 , 2 ' ,2" -(1 
,3,5-7i^l/>) h U X[!-7xn-lH-A>X-f 5 - JH © J; 5 & ^ > X7 7- )V ffi 

m #: m s ft § & , cn6CHsfeBsnav». u > 3t tt ss # tc a , * ;p n v - 

;u it m w- at* ¥t \z m m & * x hifts/ 

[ 0 0 7 0 ] 20 

tffl&f 3tttK-/OH:tt, T>h^ir>, 5"h^-fe>, ^-y->^>, ^Ul/>, ;p 
x*i/>, ^ v u > , d-^s>, ttJ'J H>, iy->Ty^? : -i/>tf^>, =f- Or tf 7 > , 

# U * ^ > , tfUU'7AR[J!5 : 7tUU!)AO&ft^t©li#: t 7 )], 7f U > m M . ^ 
'J77>f >ll*, -f>f y>ii*, X (7 j'-JH 75>*f7*'fb-&t), 

t* x ( y v> - ;i/ ) * ^ > -ft M tf \z ti )V # x f u ^ ft: #j a» & ^ $ n -5 . 

[ 0 0 7 1 ] 
<?MafeJi (ETL) 

# SB W CO # «K ELO. n y h © ETL Sr j$ f * © JB H S © & £ L 0» ft IK M tt # W , 

# * ~> > (Ii8-^yu;-*Xtt8-bFD+y^;iJ>) -?-ftg#:©^lx-h£teDa6 
tl-S^I+y-Mbt^yy^FSft^ifttSl., £L © J: 5 & <b fci . ff OiiAR 30 

rfii^iisu, u *> is u tt m w< )v & m t t * \z , jfK^cDinxj^^a-csb*. * * 
v y* -f h m <t & m © 0u \t % \z n m v it a o . 

[ 0 0 7 2 ] 

*(0|ClTI2tt«flil/T, * H # W ^ 4 3 5 6 4 2 9 ^(;iet§tlTV^#l7" 
^ i? X > SI * # , ROC*B4fl¥^4 5 3 9 5 0 7 ^ C IB© $ tl T V> -5> # mm B n ft t£ Ji 

esa***»fsns. ^< > x 7 v - yy a # h u t p > % * m m is. m =?■ m m tt » n t » ^> . 

[ 0 0 7 3 ] 

mm.m^mxm (bid 

# fc i£5> S t? ^. t> if T- tt ^ l/i ffi , |N#|©tlELaz7 M:, A V - F 1 4 0 igft 
f-5J:'5tEIL*^ttSC:<h^L«L«*ffli:fj:-5„ EILtt> ETL-^wm^aEA^ffiitb, 40 
^ O , ItttS*6S ^ it. * X 4r — H ^OLEDCO II t E4 1ST S f 4 «D I: fii^ C i 

ga-7hlCftfgn5±EOnaF-^btiItC*3^TlBfLfcF-/Ohi:LTjft 
tt*MfC ( < 4 . OeV) ^ JS * # tr , ±13 ©ETLT & Z> . # ^ELa. - y N C * U T tt , 
« SB f * J: 5 K , lOlllfiiAWA'fl t^sa^fe**. 
[ 0 0 7 4 ] 
12 V - H 

»^477-HO«-*^LTS^t5«^ICl4, * fg ffl U & tl S * V - H 1 4 0 \$ 
. H <h Ay £ T ^ T © * * tt « m % "a" Ay T U Z> Z. t ifi T? # S . S * L *f <B|. \$ , T M <D # * 
iiC^jifaftii/dnHS^ft^i^Affaiif^tt^Sb, (Sifff©if ft A^ffil 50 
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L , , A Sf §5? & tt « # -T * . # ffl «C A y - F # m tt , {£ tt * H R & JfS ( < 4 . 0 e 

V ) XB^t*$ifutA5^n t KFia*y - lit. Ilfff$ 4 8 8 5 2 2 
1 f ilffl * IS £ n T ^ S Mg : Ag-g- & (ii#**l~2 0%) #&5„ gij <£> 
!?l&lSO* V - Filfit bl. < 08 , ETL) t j| L T ^ 5 f ^ IlElLt , eft 
iDI^iitt#IIS+f 7yLT&5-Ii^itf 6tl5. C <D m -& , * ftE I L {£ 

S tt i& tt * W Sfc £ # f 3 & ^ tt & . LOi5ftAV - HO — O , *l#Sf« 5 6 7 7 
5 7 2 *««tl:BtSftTt)4, LiF»«K£ft£D/¥^AlJi£tti±T&£fcCD^&;5 
. {•©iOtfflfeAV-HtlfWOty hfcLT, *11$fFl 5 0 5 9 8 6 1 ^, mm 5-0 

5 9 8 6 2 f K. i«! g§ 6 1 4 0 7 6 3fBJ3jfi# KiB®£ftT^ 3 #tt£ft5 5&*, d 

n e> pi ^ tt * n & </> . 

[ 0 0 7 5 ] 

jj y _ Hstbtif^iitsi&ctt, Si*v - F tt M bj x tt ta s >t t jsc tt ft 
tt & e> & c: co £ -5 & ffl j£ © « , & m ifi n < & tt n tt & e, & ^ ^ , xaiisutt 
ft»tb< ttcns#w©a^f sttsbaitntfae&n. a 3t * y — f t ■=> ^ t tt 

, *ISff$ 4 8 8 5 2 1 If , *BH#tfFJg5 24 7 1 9 0*, *Itff§ 5 7 0 3 4 3 

6 # , *l#ff| 5 6 0 8 2 8 ?§, *I#ff| 5 8 3 7 3 9 If, 5 6 7 7 
5 7 2 f , *I#II 5 7 7 6 6 2 2 §, *MffS 5 7 7 6 6 2 3 * H # Bf fg 5 7 

1 4 8 3 8 f , 5 9 6 9 4 7 4 *I#fff 5 7 3 9 5 4 5 *S#fFSI 
5981306f, *ffl#WB6137223-§-, *i#ffl 6 1 4 0 7 6 3 f , * ffl W= 
IH 6 1 7 2 4 5 9 U, *1#WI 6 2 7 8 2 3 6 f , *l#ffl 6 2 8 4 3 9 3 f , JP 
3 2 3 4 9 6 3 f SSI W ¥f W % 1 0 7 6 3 6 8 f fc f£ L < IE «c £ ft T ^ £ ,, # V - F fcf 

» tt , mmmm, if tf-Ai^s, -r * > x a y ^ ft x tt ft: ^ «j m. m ^ s ft k j; o # s 

St5:t«!*i»t$5. ^Sfit^tfJ. 0iJ A tt . VX^ jl-ftif ft, * H # ft W, 5 

2 7 6 3 8 Of ROSRWItttiili^llO 7 3 2 8 6 8 f BJ * IB Sffi CO - #: W. ~> * F - 

V X ^ ft , Iz-f-y^U-ya >ftRtfIi?»ft*fl9^fi«ftft*(iD6tt5^<(iD 
JS»©:#ft}C.J;D,A:*— >£^/&£i*-T'&«kV». 

[ 0 0 7 6 ] 

gy mmm 

l^ti^TS, £«StfSUT, *«ELO. - y h CDLELi: ETLS , ft ii M =?■ Wl xk CO m 

LTtefln?S*HTLfc:363fctt F-A°> h S^iWbT'b.fc^Cfc'bJlI&tlTVi*. S 18 

tt OLED * fit £ -T * fc , 1 Xa2ft±CDit«RO hSSJBtS CtiJ! 1 ?*, 0ij 

x. tt , n&myttizttntn&myt&ttm, -> t > a m ft tt # » t * -e « * # n x tt * & 

^^tt^»t^fe»^tt«»i:*fe^7 , £tt«W^a*--&fc>-&€. C Sfifg^tt 
5 s A -f 7. \Z ~3 ^ T tt , M *.t£. *!HfFS 5 6 8 3 8 2 3 f, ^ 1 5 5 0 3 9 1 Of , ffl 
^5405709f, ^ 1 5 2 8 3 1 8 2 f , KJHtffgl 1 8 7 2 3 5 f Stflil 1 

8 2 2 4 4 f CIBf * tlT^S. 
[ 0 0 7 7 ] 

* % m co =f n -r x c tt , Sifei^ffT'tssnT^si^aiJicDi, m ^. « . * ? 

EitBXttiE?L8a±B*^ffl-r5eit^T#S. IE ?L E ih S tt . ffl « . U > 3t tt 5! % * 5* 
[ 0 0 7 8 ] 

^. tt , $ fit » tt s A * * ffi jt © a* -f > y — t * it «i ^ e # * $ -& t t> «t ^ . mmmm 

7p "J V - T * § « •& tt , it &J tt * ^ # ffl T 5 # . CD fiM CO * ft , ^ij tt> X A y 

9 ft ^ F ^ - -> - H*6©»(E?SS«fflt5 CtfeT'^S^ USSCi Dtt^f^# 
» «• tt , m X tt , JKBttlFi 6 2 3 7 5 2 9 *«I t fcEtS tlT W * J: 5 C . * > ^ )l 
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© # — HHFt-y - h Z =1 - 4 > ^ b T fe i ^ . 7 JU 7J 5 — S^SB©^-&tC« 
, LEL S 1 $ ft t 5 * I ^' t U 5 i ^ ^ S 5 „ £ © J; 5 fcLEL © ■ * ft; f* * . -> F — V 
X , -#avt itffl 5 2 9 4 8 7 0 ^) * Ht-y - hA^O^[S 

l^illfilfi? ( * H # B£ 31 5 6 8 8 5 5 1 # , Rl 5 8 5 1 7 0 9 ^ R HO SI 6 0 
6 6 3 5 7 ) ttfCOi/yiy hS (*i#B^ 6 0 6 6 3 5 7 ^) £ ffl ^ T fr & 5 
C i jS« T- ft * o #«BLaz5» hStttl»ary bCtltSttCtftlfpHTU, £• T 
L *> H * ft # * & & M £ & * C t « ft V> . 10 
[ 0 0 7 9 ] 
j-f A 

St^fO OLEDx A -f 7. tt S # S. / X « tt PS tz M b T flfl! S * T ft tb . & * X « 7 
;k 3* > © £ 3 ft ^ ffi tt 3? B Mfc & T > 7;Rt, #- + t^f h, ^ u 

- , -> u * ;u , If * 7 -f h , TJ^'J^iSfti, U IS^RSftft, X ;U 7 x 

— ftWtfcS. W A ft £K ill ?fe £ L T , *I#fFl 6 2 2 6 8 9 0 -*t BJi !H # ft f B *c £ tl 

t ^ & m &m vf <=. n z> a* , utie. ci^tt^ nftn. s&t, a r s as # m t- » , $t a 

fflil/T, SiOx, ^-7P> ( S ft ffi fll ) R^ii/ilS^fXSiOJ;^ & AU 7l#ftie 

tl T ^ -5 = 20 

* BJ IB # ft & ^ T 31 ffl L fc # It Iffl « ^ © ftil © fl^ 
& . 

c m m m i 

[ 0 0 8 0 ] 

ht © py » * % m © $ sasiisc&fttaftsna'boT?**. « m& ft © fc st> , 

»fSStf*n*6ll6ftfclS, fit T © BS T? IB ffi. f -5 . 

I TO : > 5? >> A » » ft * ; *' 7 X I«± CI « 7 / - b* § Ifig t 5 § I; f ffl 

CFx : 7 ;U ■* D * - > H ; IT0± \z~sEll& KM * W ®.T Z> W>. \z ®im 

NPB: N , N ' - >? (7 v -7^L'>-l-'fJl/) -N,N'-v7 i-JP-^>yy > ; f iELany 

jEiimmm *wm-? z>n\zmm\, . tz m %a =l - v h<Dpm\ t -zfhmmm*]&!$,-rz>f% 3 o 

Alq : F U X (8- t HD+y+; U >) 7 ^ 5 r. ■) A (I 1 1) ; mm El=L ~ y F © * ^ $fe SI H 
K^i3Kl«*SI^t5l8l:*X HtLTftiL, Jfcliar 7 F©nliF-:/F 
tli§Wt5ll:*XFilT«S (TI3*H#iJTtt, © B *f * * 1 . 7 3Hfc 
. ) 

C545T: 10-(2-^ > '/^ 7 '/ U JP)-1, 1, 7, 7-r h 7 ^ f^-Z, 3, 6, 7-f F 7 fc F D-1H, 5H 
,llH(l)^>V*tf5 7 (6,7,8-ij)^ / U V >-\\-* > ; ELi n y hO^^SCtin^ F 

FeCl, : mt£=L=- y h O p S H - h til SiPrit t 5» t p I H - /O h t LTttffl 
Li: U f ■) A ; * « a. ~ y h O n i F - 7" F til ^ 1^ t 5 I fc n I F - A> F i L 40 

Mg : Ag : $ ft Jt 1 0 : 0. 5 © T if * -> 7 A : IS ; 77 7— FSIlStSStlffl 
[ 0 0 8 1 ] 

If tfct^Tfflf /H X © « « *HH4 £ , £ » ft is H T — J£ « » 2fc ft ft ft £ ft ffi 
L, T if ffi L fc . 
[ 0 0 8 2 ] 
ffj 1 (J£ M MOLED : rtjRjgjJ 

{£*ao#*^dr - F 5£0LED£ T © «fc 5 Cif^Lfc. fI©^77,X7 5 A - y - ;P 
* ttJB b T , IilT0iSI4«ILifcf §«5 1 . Iiiiji©^ 7Xi«Sftil LTSILfe 
„ I TO © JP £ « l«J 4 2 nmT" & D , I TO © -> — Ffittttl) 6 8 ^ U T 1 , © I T 50 
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0i«ft»y7XvT»iui|gi$7;"FHTftiiipLfc o * *i miom 

±\Z, y X mm ^ ^ > A i*3 TCHF 3 fiX&ttM£ J £Z>Z-t.lZ t k V , HILilTf $ In 

m£> CFxS £ # » £ it tz „ *^~e> It^SSItf t >/tft}:il it, R«1£±:fc^cD 
flS-r^T^liS^aFSItfco TfSCDJI£:> 15 1 0' 6 TorriDX$Ttfli^ - h 6 # » S 

(1) NPB^ 6 ft § i J 9 0 nm CD HTL 

(2) Alq* X hfcC5 45T£ 1 . 0 #: « % H-^ bT45f S 2 OnoiOLEL 

(3) AI q*> S & * JP £ 4 0 nm<£> ETL 

<4)Mg:Ag*> ft £ JP £ #5 2 1 0 nm^Slttt* V— H 
[ 0 0 8 3 ] 

£ft£CDS£tt#£-frfc^, A O It ft , TAWX^Iff t >/t^f, F7^7^ 
fc » & L fc o *dctfcf/t< Xil* ITO/CFx/NPB (9 0)/Alq : C5 45T (2 0) /A 1 q (4 0) /Mg: Ag£ 
iS -5 o 

[ 0 0 8 4 ] 

* ?n -f X (ELn - y b \t 1 m fd V]r) \t . LELfr ^^tf-^fg^i&^A (1) tf* 5 2 4 n 

® t Mg : Ag^ E «* ft * S £ W CO 4ftr S W JP £ tt 5 5 nmT ft 0 , d O « tt , * §g ej # £ (D 
6»6ftfc*j»*T»S. *ia4Rtf*iS-5l:«J;$i, m, SotlgL 
fc *1 7] iiHT(7) J: 5 fClUt^ C i^T t§ 0 
[ 0 0 8 5 ] 
[110] 



ti = 4x St.oAO) =4x [s(LEL,l) - p + s(ETL,l)] x n(Alq,l)/X(l) 
= 4 x [20 - 5 + 40] x 1.73/524 - 0.726 



[ 0 0 8 6 ] 

*?AWXtt 2 0 mA/cm* £ 9BE "T CD fc *U 7 . 0 V CD Jfgft « JE * ff L fc . * CD ff ft « 1 9 
0 5 cd/m 2 T ft 0 , {-OffKMPttfi 9 . 5 c d /AT ft o fc . S 1 1 E I: M t ^, f g i ft ( i 

[ 0 0 8 7 ] 

W 2 

2 « CDELO. n y h^ftttbfc^X^-H^OLED^I^TCD^^^M'ftLfcc, TfT BE (D # ^ x 
X?5/t-y-*t«lLT, a«IT0*t ■ *tt«UfcJP«S»l. 1 mmCD # ^ X « « £ 
iJciltKilto I TO CO JP $ H ft 4 2 noit ft 0 , IT0© - h fift I4» 6 8 Q / □ t * 5 
. SfcH-C, *OIT0Btifc(S^7XT"C»iLtai(E*B*7; - HiLTttlif L 
/Co # ft ^ ft I TOM ± fc , RF/7X7j|If t >A*rt T? CHF 3 ^ X ^ »S $ t 5 : t }: J: r) 
> HILi LT»S lnaOCFiitftf S*fc. Jfc ir> T? . *fi^»^If t >A^t:^IL 
T, RaSKi^-tOffi-r^T^JI*^*^^^:. T f B <£> JI £ , m 1 0 - 8 Tor r CD X 36 T T ft] 

ft * - h ^ e # n £ it . t IB (D m j* -e ft * a i± fc . 

[ 0 0 8 8 ] 

(1) 8«7/ - Ki* lELan^ h<D^CDX^-1*<hLTCD, NPB^^ftSJPS 6 0 nmCD 
§1 1 HTL 

(2) NPB** e> ft £ JP ^ 3 0 nm CD HTL 

(3) Alq* X h 1 . 0#:fi%GDC545T£: K — ^ I T ft ^ f $ 2 0 nm <£> L E L 

(4) Alq^ ft S JP S 1 0 nm CD ETL 
[NPB(30)/Alq:C545T(20)/Alq(10K ELchiS^, 1 E L =L - v V £ m tit ] 
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(5) Alq* X h \Z 1 . 2#i%OLi£ K-^tTfiSf S 3 0 nm© n l|«-^hfi|g 

(6) NPB* X htc 1 #:« % ©FeCl, £ H-ytTSSJIS 6 0 nm© p M h* — ~f V # ^ S 
[Li H - 7 MAIq(30)/FeCl J H - :/3UNPB(60) . CUifg^, I 1 ifear 7 h ^ft^] 

(7) NPB?&> 6 ft: 2. f § 3 0 nm© HTL 

(8) AIq* X V \Z 1 . 0*8f%©C545T£ F— ^LT&SJPS 2 0 nm © LEL 

(9) Al <b & -5 m $ 1 0 nm© ETL 
[NPB(30)/Alq:C545T(20)/Alq(10K E L <h £ ^ , S 2 EUZ y h i «)J ] 

( 1 0) « » ELO. - y hiSlttAy-F(DM»X^-tHTO, A 1 qft* <=, £ 3 jg £ 3 0n 
m©S^ETL 

(1 l)Mg:Agft> 6 t£ Z> &■ t£ tfi) 2 1 0 nm© I M tt i) V - H 
[ 0 0 8 9 ] 

:n^isftts*fc», if a o , r/H7Sit f t >/t*s 7 -f *' 7 x 

(C $ ii b fc . ^fiSlfcr/H X ftjfi * ITO/CFx/NPB(60)/EL/CU/EL/Alq(30)/Mg-Agi: J* 55 f 
[ 0 0 9 0 ] 

* * X 4r - H SOLED \Z « U T . Ifiai y h OSftlli 1 o Q - c m J; D « < , ^ ^ , 
Xm*m\* 9 0 96 & 0 UK . &LEL*> S©t£-*Sgfti!?r.:fiAfct5 2 4 nm-T? & § . #Q & 4 
t =fc * £ . m 2EL=l- y h © §8 ft 4> iL> ® iz K MttMg: Ag77 V - F t « S3 o *f H. S , 
= [d (LEL, 2)-p+d(ETL, 2) +d (X * - U" , 2) ] X n ( A I q , 2) = [ 1 5-5 + 1 0 + 4 0 ] X 1 . 7 3 = 9 5 nm £ fc -g, ' 
„ ^1S8 CiSt, S , . 0 = (2 X (N-q) + 77 ) X A / 4 t ft 0 , b X &} 1 \Z <fc 0 77 0. 7 2 6 

A 8 3fc3*£tt S , . „ = 77 X A / 4 = 0. 726 X 524/4= 95nm£ ft * . L j&* T 
. S,-S,.,tftO, Ttet>-t>m2EL=L- y hO^I^fcli^St teMg: Ag77 y - Hi© 

M©*»©3t#m«*««a<tsnfc. n*£. * iel^- h cijtn^iuiittiigi 

g^V-KiOHOJK^EItt. S , = [d (LEL , I ) -p) X n (AI q, 1) +d (ETL, 1 ) X n (A 1 q , 1 ) ] + [d ( 
n-L, I) X n (Alq, 1) +d (p-L, 1) X n (NP B , t)] + [d(HTL, 2) X n (NPB, 2) + d (L EL , 2) X n (A 1 q ,' 2)+d(ET 

L, 2) X n (Alq, 2)] + [d (X ^ - -tJ-, 2) X n(Alq, 2)] = [(20-5) X 1 . 7 3+ 1 0 X 1 . 73] + [30 X 1 . 73 + 60 
X 1. 81] + [30X I. 8 1 + 20X I. 73+1 OX 1. 73] + [30 X 1. 73] = 1 15 X 1. 73 + 9 OX I. 8 1 = 3 6 2nmt ft * 
. *8S;8 S , . 0 = (2X (N-q) + T? ) X A / 4 t ft 0 . b T M 1 lz «fc D 77 it 0 7 2 6 

TffcS^S. »aft¥lg«S,..= (2 + 7?) X A / 4 = 2. 7 26 X 5 24/4= 3 5 7 n m i ft % ] L 
fcy&^T. S, = UlXS,,.i&n, Tft *3 13 1 ELrL - y h ©Jgft * ffi <h KStttMg-A 

V - K t. © |» © ©3t*ffi*j6t«aift:$tl&. ^l:, l EL3. - y h CD % ft * 
M ii m 2 EI=l ~ y h © 5B ft * *fc ® <h © M © « S ^ fl) m « l 5 0 nm £ & 0 , ;tlttS|f;t 
-fX©ft#SgB8A/2fC|B^-r-5„ 
[ 0 0 9 1 ] 

d © * X -7" - H SOLEDte , 2 0 mA/cm ! ^ I t © lc 1 4 . 3 VO^if E^SLt. © 
mat \t 4 0 7 3 cd/m z . *fc-€-O»«a»*fi*ej2 0. 4cd/At&0. <h* * 6 0ij i ©° « ^ 

[ 0 0 9 2 ] 

W'3 ( % ffj ) 



3 (@ © EL^- rz y b * * fit L 7c 7J X $r - H SOLED* M 2 t R « lZ SS L ft! , fib. 0IJ 2 
© XfS (9)© ft . l8(5)~(9)Sl@iDItCttIia- 7 h tELa - y h * 5 

1 a r -3 it jjd u t ^ e x a ( i o) ts «t uc < 1 1 ) * ^ tz . 

cneoisftt fef a © . a- -r x * ^ % ^ +- > a* h 7 -f # y n 

C # I L 7c . l^lfcT/tOii * ITO/CFx/NPB(60)/EL/CU/EL/CU/EL/Alq(3 0)/Mg:Agt 

£ T •£> „ 

[ 0 0 9 3 ] 

* 77 X 3r - H S OLEDJC * ^ T tt . «2©*^t|BH«t. g g i - 7 r- © ffi ^ 1 0 Q 
-c mt fcf9»<. 77^, Xll*a9 0XJ:QKO a ^&LEL75^ <=>©tr-?5gfti!£fiAte5 

2 4 n«"C*5. S J =S,.„ = 95nm. Si = 1.01 X S ,. , = 362nm, tHS,=|JlxS 
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= 1 . 02 X 6 1 9 = 6 29nmt ft Z> . + & ®£E »ttMg:Ag* 7 - K i c? ffl © ft # gg g S # m 

m it ts n fc . set, & *s ft 4> ^ b m © « a w n m it 1 5 0 nm £ ft 0 , ^swtmm? n<< 
x © % 5* mm a / 2 cists. 

[ 0 0 9 4 ] 

C © * X 4r - H 5tOLED« , 2 0 mA/ci ! S S t © 2 0 . 0 V © Rl t g § g ^ & , jg. 

© m m it e 3 s i cd/m i . * fc ^ © ff ffi %) m it m 3 1 . 9 cd/At a: «3 . 
&iH3iitg<&,fc, 1 -via » * a 4 t * . nm®mizM-tz>&&$)m*m5 

\Z 7JN o 

[ 0 0 9 5 ] 

M 4 ( it K jgj ) 

3 IS COELO. - 5, h^Iil 0LED3: M 3 £ H & \Z M ft b ft . ffl. L- , IS (5)45 J; #1 

tC^ji ^iELfcr/H X Jft it * I TO/CFx/NP B (6 0) /EL/EL/EL/A. I q (3 0) /Mg : Ag£ * * ? 

[ 0 0 9 6 ] 

d © ti X ir - K jfcOLEDte . 2 0 mA/ci' S S t © C » 2 7. 0 V V> UWl ^ & m is tz. * 
©fcf-^feft&ftAttS 2 4 niT?*5. •* © » * 1 5 9 7 cd/«', £ ^ © « fg ^ V fefc 
*U 8 . 0cd/A£ft9, £*-£S'fe0i|l©*^«fcDfcffi<ftofc. I -V ft ^ £ @ 4 {c ^ T « 

[ 0 0 9 7 ] 

00 3 £ Jt K L fc « £ . 0ij 4 © 5 s AW X it , ^#I*SM3Ot/HXJ;0 1 8 OnrflW: 
■bWtoSr. 2 OoiA/cm' «Kt O CIt « ■ltE4< 7 < ft£„ £ 6 ( ~ ^ © ff 

Sltt , («3©T/H7«)|fS03»ffll*iTfe5„ # 5* /W X T it . nSJH-Vhira 
g 4s J; p M H-y hf ilSttfi^any Fi<l(»ftTU & not, & ELrL - , y K 
■M O » *5 . h'-/^Tl>at>nltll (Alqjf ) fi J: ff K - nx\> ft ^ t if 
(NPBg) l;ioTBfi^5niU5. cnSfOH-^SftTHftHili, K - S ft 
Tl>aif»p-n»ft*at»*ti. f /t-f xtti*6. K-7Sntt>ft^p-niA 
« it T tt . El3.~y M:MT5l*65a + t U^»M43<fctf*^ 'J ttt A*t|i6 hftn c 
£ ** * * S ft * . ^l:, h'-^^nfctip-ni&iil&I^L, , 
t UtftAtt^ilf TSigi - y h^s, AXir - F iCOLEDlc t ^ T|»TI|?t$ 5 - 
£ 0J IE $ ft fc . 

[ 0 0 9 8 ] 

M 5 ( 58 91 fcl ) 



2i©ELar y HSItLt^Xir - H SOLEDSr M 2 £ R $ # L fc j 
(1) Iz 45 It 2>m 1 HTLOIS * 6 0 nmfr <=> 1 3 5 nm^ JE L fc . 

Kf* it L fc . S EE L fc r /H X * jgr & IT0/CFx/NPB(135)/EL/CU/EL/Alq(30)/Mg-Ag£ * S 
[ 0 0 9 9 ] 

* * X T - K a OLEDiC 43 n T tt . Ji2©i^iiSl:, h OjtRfli l 0 Q 

-cm c fcO^< 1 XIi*«9 OX^DK^. *LEL* 6 © K - i; m % $L A f* 5 

2 4n«iT?**. S , = S , . „ = 95nm, -t L T S , = 1 . 0 1 X S , . . = 3 6 2 nm ii tt -5 . & §g ± <p 
M t K M Mg : Ag* V - K £ © R © 3t # Sg ME ** * jfi ft $ ft . S 6 £ , # % % * H Pal © 
* 3 « M m it I 5 0 am £ ft 0 . ^(iSIr/WX05tfMA/2l;||lt5 
[0100] 

d © ^ X y — K ]S0LEDtt . 2 0 mA/cm' 4 S f 0 IC H) 1 7 . 7 V © IE Wi M JE p L 
© 3 8 4 7 cd/nr . *fc-€-©»«3»*tt*Cji9. 2cd/A£ftO. C«6t,«io'« 

^J:0fe2^@^iti<ftofe o 
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[0101] 

m 6 ( jt m m ) 

X*- F5J:0LED*«*Ufc. It(6)feift*ll K - y h Alql ©Ji ^ 3 0 5 5 nm 

L . . Feci, H - y h NPBg CD Jp $ $60 noi* 6 1 l o nm^fc Jg Lfc. * 5* / W 

XT(i ' Alq:Li (5 5nm)/NPB:FeCl, (llOnm) (CU2t $ q% ) ^lia-., h**ffitA 
[0102] ^ r AS J* sT -5 „ 

" S L fe ' ^fiK bfcx/W xmm *IT0/CFx/NPB(135)/EL/CU2/EL/AIq(30)/Mg:Agt * * 



10 



t 

[0103] 

* * X * - h 3£ OLEDfC *3 n T fit , « 5 Oi^ i pj« t , iSSar . y h ©jg^^u j 0 Q 
- c mi 0 , 3tjSa*tt90%«tOiS!^. K- fi A « s 2 4 n.T* « 
. S , - S , . „ = 95nmT $> 5 fc a& , » 2 EL3. - y h © S8 ^ 4> ® *> £ « & M g- Ag# V - H 
ST?©«*.Slli«aft$nT'li5. L & *« . S , = l. 38X S , . , = 495nm£ & V 

M 1 ELn_ y h ©** + *>K# 6 E WteMgrAg* y - K S T©3tt*»|»tt , * j* fit * ft * 

[0104] 

Cffl*xy- FSOLEDtt. 2 0«A/cm I SItol;Dl 8. 0 V © H f E ^ g L f . ^ 
©»Ittt 2 0 3 7 cd/m'. Sfc*©* l 0 . 2 cd/At & 0 . E % *> fl 1 ©°» ,n 

[0105] 

* ft C . * 5* A->f ^ K * It * 2 tfc © « * * i£> ffi « © * « » M « tt 2 2 5 nm t & 0 - ft 
liSiT/HX©5tfgil . 5Xi/2cast S , 2 S ft K ^ » © * » r «fc 5 ft 
1 BLi=y hOLBWe-Olftlf-At, PI-LBL*S»ife LTMg:Ag* y- H T Jjt « S ft 
fcgMh'-AA^^g^SIltSiOIMh'-AtcpiCH, 18 0° Q tt frffi £ *t $ 
ffit5 ' * ® * * • £ © * -fc 0 . *lEUz y K^SOJBJtlf^^iH^trfl^iHS 
ftTlr»S. LfcAtoT, H ©# x ^r- K 5C0LBDI4 , ELa - „ h « 2 fl * « L , L & fc 3R 

T/wxtss*«ia*t'jtaAtt*ji*r5aea- y hiustuib^f *$ 2el 

[0106] ° 

-h SB © * Kl fl , ELi = y h^*tUtt»*S9taAt4l*-Vh*lp-nttft|| 

k a ole d© « ft ^ m « m m t isj ± $ -a- # § c t $ ^ E ^ fe ro T ft a " 
[ ei s © fif m & m m 3 

[0107] 

[B 1 ] it©f lELiz-, h L . *Oft#*BL3.= „ hntlia-.; b £ # T -3 

. * % c j: s # x - k 5S;oled£ m -tm m m m m t? * * . 

[03] ««»*»«0-«A»60«»lf-AtE»e-At©|B|©2«|S||T»ft«-r 
. * « W «t * A X - H SOLED* *f l»«»f HaH T? * 5 . 
[ H 4 ] SfiTfM^Sftfc. * fg W 43 «t DC *f M 7 /W X tc o ^ T IK » « E fc ^ r 4 « ffi 

[05] ^^T«^$ftfc. ^^^y^I^/HXCO^Tli^ti^tsflis* 
[0108] 

fc «6 . it 0ij fl- (c ■ «fc 5 fis m X' it & H d t €• a )W $ ft n . 

50 
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<72)5B9!# >Jt>-yx> U^xf- 

T*U#1=^H, 1 4 6 2 0, n^oiX^-, ^U>h^F 6 y- 
(72)?PJ# /rtf> fcf-. ^^>y^7 

T^UiJ^fl, ~a-3-^ 1 4 5 8 0, ^x^X^-, ;py- H^-f:/ 1175 

7/U*^*R 1 4 5 8 0, »)x7*X^» A>hU- v^- 13 
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(72)^BJ^ ^> ^ij,.. ^> 

T^U^^SI, nrL-3-/7 1 4 6 2 5, DfxX?~ n~~>7 U—> 176 
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